We present a novel process-based morphodynamic model, which includes 4 transport processes due to both velocity and acceleration skewness and a new 5 formulation for intra-wave motions, that successfully simulates observed of 6 onshore sandbar migration. Results confirm findings of previous studies, in 7 which each process was considered separately and in which sediment trans-8 port was computed from the observed water motion. However, our results
Interestingly, Hsu et al. [2006] were also able to model onshore migration for the same 48 event using a modified energetic-based sediment transport that distinguishes the action 49 of the wave stirring in sediment transport from the action of waves plus currents. As 50 a result, it is unclear which mechanism, velocity or acceleration skewness, is the main 51 driver of onshore sandbar migration. Hoefel and Elgar [2003] and Hsu et al. [2006] ob-52 tained their results by calculating the sediment transport from measured near bottom 53 velocities (3 hours averaged) of current meters at 40-100 cm from the bottom during the 54 Duck94 experiment. These models use the hydrodynamic measurements taken on the real 55 bathymetry to compute bottom changes. As real and computed batymetry may diverge, 56 these models do not address the morphodynamic coupling and thus lack on the forecasting 57 abilities of fully process-based morphodynamical models.
58
Such process-based models are nowadays available and they include a detailed descrip-59 tion of the intra-wave motion. In the framework of wave-averaged and depth-integrated D R A F T January 7, 2015, 4:01pm D R A F T X -5 models, a parametrization that accurately describes that motion is a key factor. Ruessink 61 et al. [2012] used an adjusted version of the parameterization for orbital motion of Abreu 62 et al. [2010] to compute the morphological change of a cross-shore profile by using the 63 CROSMOR model [Van Rijn, 2007a, b] for a 5 days simulation under steady wave forcing.
64
They succeeded to model onshore sandbar migration patterns and, in this sense, their re-65 sults encourage the use of this approximation as a plausible way to include wave skewness 66 and asymmetry effects on sediment transport computation in beach evolution models. 
in which Q V and Q C are the net sediment transport due to waves and currents given by
117
Hsu et al. [2006] , respectively:
119 120
Here, s is the specific gravity (set to 2.65), g is the acceleration due to gravity, ϕ is the 
134
The term Q D in equation 2 represents a diffusive transport resulting from the tendency 135 of sand to move downslope:
where dz b /dx is the bottom slope, λ d is a coefficient to be set in the calibration, together 138 with the friction coefficients C w and C c , and ν is a term that is specified in the Auxiliary (3), (4), (5) 
In the expression above, the superscripts SkV and SkA denote, respectively, the sedi- 
Data, experimental setup and calibration
The test period concerns the onshore sandbar migration event during the Duck94 field 
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The hydrodynamics and the morphological change are computed every 300 s over a ing is that velocity skewness and acceleration skewness on the sediment transport should 258 be both accounted for.
259
Our fourth important finding is that the morphodynamics of the shoaling zone is mainly 
274
To substantiate our fourth point, the wave-averaged magnitudes of the Shields parameter θ and the Sleath parameter Sl are considered. They are given by
and
where, ρ is the water density, ρ s is the sediment density and f cw is the wave and currents 275 friction factor (set to 0.02). The Shields parameter θ (non-dimensional bed-shear stress) is 276 related to the magnitude of the near-bottom velocity, and therefore, to the SkV transport.
277
The Sleath parameter is related to the local derivative of the near-bottom velocity and that Sl is dominant respect to the action of θ in the inner surf zone (155 m < x < 185 m).
290
On contrary, in the the outer zone (x > 265 m) bed-shear stresses are dominant.
291
Since it has been demonstrated that the wave velocity and acceleration skewness play 292 a key role on modeling the onshore sandbar migration, the modeled intra-wave motion
293
has been compared with measurements in terms of these characteristics. 
Conclusions
With the help of a full process-based morpohodynamic model, it has been shown that 
